Vasopressin deficiency provides evidence for separate circadian oscillators of activity and temperature.
Vasopressin-containing Long-Evans and vasopressin-deficient Brattleboro rats were maintained in individual cages while telemetered activity (AC) and body temperature (BT) data were collected. Rats were initially exposed to a 12 h/12-h light/dark cycle (photic zeitgeber) and were allowed ad-libitum access to food and water. Daily feeding, care, and handling (nonphotic zeitgebers) occurred at the beginning of the second hour of the dark cycle. After a 14-day habituation period, rats were subjected to continuous light (LL) or dark (DD) and nonphotic cues were presented irregularly. During the habituation period, both strains exhibited clear 24-h circadian rhythms of AC and BT. In LL or DD, photic cues were removed and nonphotic cues were presented irregularly. There was a shift in the rhythm for Long-Evans animals to 26 h for both AC and BT in LL and 24.6 h in DD. Feeding, care, and handling were seen as minor artifact. In Brattleboro rats, although there were robust 26-h and 24.6-h circadian rhythms of AC in the LL and DD, respectively, BT data were inconsistent and showed sporadic fluctuations. In the BT rhythm of Brattleboro animals, strong peaks were associated with feeding, care, and handling times and trough periods were characterized by a dramatic drop in temperature. This experiment demonstrates that AC and BT are controlled by separate oscillators. In addition, the importance of vasopressinergic fibers in the control of circadian rhythms of BT is evidenced by the loss of circadian rhythms in animals lacking these functional fibers when exposed to free-running paradigms where there is no entrainment of photic or nonphotic oscillators.